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1.1.3
Brachionus plicatilis Artemia sp.

2~30
25~50

Chlorella vulgaris
24 h

24 h 6 h
10~15 ind/mL

0.5~2.0 ind/mL 4
0.1~1 mg/kg

1.1.4 6 00 14 00 18 00
pH

DO 5 d
10~20 cm

7 d 20%
10 d 50% 15 d 100%

1.2
1.2.1

3 10
1 10~20

1 30 4~5 1
8~20 MS-222

20 mm 0.05 mg
SGRW SGRA

SGRH SGRL

lnL2 lnL1 / t2 t1 100%

49 50 MS-222

1.2.2 17
0~5 6

/ 100%
3~5 /

100%
1.2.3

10
mm3

V lh2/6 d3/6 V d3 /6 l
mm h mm d

mm

1.3
SPSS11.0

P < 0.05 P < 0.01

2

2.1
2.1.1 49

1
49 4.906 9%

4.681 5%
3.553 2% 11.967 2%

2

2.5

2.1.2 50 49

19.0~34.5 mm 25.15 mm
3.527 1 14.02%
1.816 8.0~13.5 mm 10.39 mm

1.562 6 15.04%
1.688 4.0~6.5 mm

5.05 mm 0.624 7 12.37%
1.625 104~232 mg

156.10 mg 31.694 20.30%
2.231
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1
   Tab.1 Part growth indexes of larval and juvenile Miichthys miiuy  X SD

Days after 
hatch

Number
/mm

Total length

/mm
Length in front 

of anus

/mm
Body height

/g
Body weight

/
Water 

temperature

0 10 2.2333 0.0629a / 0.9241 0.0203ab 0.4250 0.0325a 22.5

1 20 3.5417 0.0878ab / 1.0058 0.0536abc 0.2954 0.0927a 23.0

3 20 3.5906 0.0203ab 1.1345 0.0203a 0.7485 0.0536a 0.2364 0.0164a 23.0

5 20 3.5877 0.0923ab 1.2106 0.0203ab 0.7544 0.0203a 0.2880 0.0295a 23.0

7 20 3.6491 0.0859ab 1.2457 0.0203ab 0.7281 0.0336a 0.2884 0.0099a 23.0

9 10 3.8947 0.2301ab 1.3450 0.1461ab 0.8655 0.1072a 0.4708 0.0832a 23.6

11 10 4.1141 0.1355b 1.4561 0.0835ab 0.9649 0.0835ab 0.4813 0.0849a 23.4

13 10 4.2924 0.0883b 1.6140 0.0351ab 1.1579 0.0351abc 0.7750 0.0750a 23.2

15 10 4.5700 0.2219b 1.7000 0.1277ab 1.1667 0.1155abc 1.0763 0.3090a 23.1

17 20 5.0000 0.2828b 1.9000 0.1277ab 1.3167 0.1139bc 1.1253 0.4172a 23.4

20 20 5.2267 0.6282cd 2.1066 0.3113b 1.4133 0.2512c 1.5662 0.1914a 24.3

23 10 7.6103 0.6618b 3.3824 0.4160c 2.0589 0.1698d 3.6719 0.1659a 23.6

26 10 8.2353 0.6239cd 3.4191 0.3032c 2.2059 0.2401de 4.1096 0.7973a 24.0

30 8 9.6569 0.9792de 4.1667 0.6122cd 2.5490 0.3061ef 8.9533 3.4197a 25.4

35 8 10.3431 0.2246e 4.7549 0.3701d 2.8922 0.3061f 11.6333 1.0408a 27.2

42 8 14.2157 1.4509f 6.2745 0.6792e 3.7745 0.1698g 38.8556 5.6641b 29.0

49 8 24.7255 3.9619g 10.5588 1.9124f 5.2706 0.8962h 149.6444 28.2102c 29.0

P>0.05 P<0.05 .
Note Values with same letter in the same column mean no signi cant difference among days after hatch P>0.05  and different 
letter mean signi cant difference P<0.05 undetectable.

2
Tab.2 Special growth rate at different development stages of larval and juvenile Miichthys miiuy

Development stage
/d

Days after hatch
SGRW SGRA SGRH SGRL

/
Water 

temperature

Yolk-sac larva 0 8 6.4784 2.7234 2.6107 4.8641 22.5 23.0

Pretlexion larva 9 15 2.6649 3.9039 4.9771 13.7809 23.1 23.6

Flexion larva 16 22 6.3748 8.5995 7.0999 15.3398 23.4 23.6

Post exion larva 23 34 2.1006 2.1961 2.2264 8.4399 23.6 27.0

Before juvenile stage 35 49 6.2251 5.6985 4.2866 18.2456 27.0 29.0

2.1.3

P R2  

P< 0.001

y=b0+b1x+b2x2+b3x3

R2 0.979 0.982 0.999
y=b0+b1x+b2x2

R2 0.976
y=b0e

 b1x R2

0.961 3
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3
Tab.3 Regression analysis of growth characters of Miichthys miiuy larvae juveniles and young fries

 Item  Equation F R2 P 

Total length vs days of age Y=2.6669+0.2354x 0.0096x2+0.0003x3 251.83 0.979 0.000

Length in front of anus vs days of age Y=0.8346+0.0822x 0.0021x2+0.0001x3 257.26 0.982 0.000

Body height vs days of age Y=0.7457+0.0042x+0.0017x2 653.32 0.976 0.000

Body weight vs days of age Y=0.1755e0.1266x 444.24 0.961 0.000

Total length vs body weight Y=9.3852 4.1574x+0.4698x2 0.0029x3 5504.75 0.999 0.000

2.2
23.0~29.0 2

3 70%
30%

4~7 25%~45%

3 5% 9
90%~100%

5%~10%
1~2 35~49 100%

10%~20% 4

4
Tab.4 Feeding rate fullness rate and stomach fullness coef cient of larval and juvenile Miichthys miiuy

Days after hatch Number
/%

Feeding rate
/%

Fullness rate
 Stomach fullness coef cient

0 1 2 3 4 5

2 10 0 0

3 10 20 0 8 2 0 0 0 0

4 20 40 5 12 6 1 1 0 0

5 20 60 0 8 8 4 0 0 0

6 20 70 5 6 9 4 1 0 0

7 20 75 5 5 7 7 1 0 0

9 20 95 10 1 8 9 2 0 0

11 20 100 20 0 10 6 4 0 0

13 20 100 15 0 8 9 3 0 0

15 10 100 10 0 5 4 1 0 0

20 10 100 0 0 2 8 0 0 0

25 10 100 20 0 4 4 2 0 0

30 10 100 10 0 2 7 1 0 0

35 10 100 10 0 4 5 1 0 0

42 10 100 20 0 3 5 2 0 0

49 10 100 20 0 3 5 1 1 0

2.3
0.476 8

0.047 2 mm3 0.018 0 0.000 0 mm3

1
91.63% 24.63% 2

6.78% 3

11.39% 4
33.89% 5~7 10% 8

5
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3

3.1

2.233 0.0629 mm 
0.4250 0.0325 mg 1

3.5417 0.0878 mm
0.2954 0.0927 mg 2 3

4
8

4.000 mm 0.300 mg
1

6.4784% 4.8641%

18-22 39
2.231

22.5~29.0 1

3 5

8

3.2

Nibea 
diacanthu 93.1%

Nibea coibor 96.9% Nibea 
miichthioides 97.9% Pseudosciaena crocea
50%~100% 18-22

66.7% 80.0%
5%

20%

22.5~23.6 
25.8 4

5 22.5~23.6 
Tab.5 Proportion of absorbed yolk-sac and oil globules 22.5~23.6 

Days 

/mm3

Volume of yolk-sac
X SD

/mm3

Volume of oil globules
X SD

/%
Proportion of

 absorbed yolk-sac

/%
Proportion of 

absorbed oil globules

0 0.4768 0.0472b 0.0180 0.0000f 0.00 0.00
1 0.0399 0.0104a 0.0136 0.0010e 91.63 24.63
2 0.0205 0.0124a 0.0123 0.0064e 95.71 31.41
3 0.0103 0.0022d 100.00 42.80
4 0.0042 0.0012c 76.69
5 0.0025 0.0007bc 86.19
6 0.0021 0.0008ab 88.25
7 0.0004 0.0006a 97.53
8 100.00

P > 0.05 P < 0.05 . .
Note Values with same letter in the same column mean no signi cant difference among days after hatch P > 0.05  and different letter mean 
signi cant difference P < 0.05 means undetectable.
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24.9~22.0 3 8

3.3

1
90% 2

9% 0.1% 3
5

1
4~5 8

8

1  . M .

1963 308.

2  . 

J . 2005 24 1 32 34.

3   . J .

2005 14 3 231 238.

4  . 

J . 2005 1 6 8 18.

5   . 

J .

2006 25 1 15 22.

6   . Na+-K+-ATPase

J . 2007 26 1

12 16.

7  . 

J . 2007 26 2 276 281.

8   . 

J . 2007 16 3 212 219.

9   . 

J . 2007 29 1 57 62.

10   . Na+-K+-

ATPase SOD J . 

2007 7 4 5 8.

11  . pH

J . 2007 26 1 85 92.

12  Song Z F Wu T X Cai L S et a l. Effects  of dietary 

s upplementat ion  wi th  c lost rid ium  butyr icum on  the 

growthperformance and humoral immune response in Miichthys 

miiuy J . J Zhejiang Uni 2006 7 7 596 602.

13  Wu T X Song Z F Cai  L S.  Effects  o f the  die tary 

supplementation with fructooligosaccharides on theexcretion of 

nitrogen and phosphorus in Miichthys miiuy fries J . J Zhejiang 

Uni Sci 2005 6B 8 798 802.

14   . 

J . 2007 29 2 128 133

15  . Miichthys 

miiuy J .

2007 38 5 1 6.

16  . 

J . 2007

15 7 24 29.

17  . M . 1995

64 87 266.

18  . 

J . 1999 30 2 118 128 .

19  . 

J . 2006 25 5 74 80.

20   . 

J . 2006 30 9 9 16.

21  . 

J . 2003 10 6

495 501.

22  . 

J . 2004 17 4 384 389.
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Feeding habits and growth performance of Miichthys miiuy larvae and juveniles 
under arti cial rearing conditions in spring

SHI Zhao-hong1 LIU Min-hai2 PENG Zhi-lan2 PEN Shi-ming1 FU Rong-bing2 LUO Hai-zhong2 
1.East China Sea Fisheries Research Institute Chinese Academy of Fishery Sciences Shanghai 200090 China 2.Fisheries Institute 

of Zhoushan Zhoushan 316000 China

Abstract Feeding habits and growth performance of larvae and juveniles of Miichthys miiuy under artificial 
rearing conditions in spring were observed. The results showed that the larvae began to feed at about 2.5 d after 
hatching at water temperature 22.5 29.0  and salinity 29. During different growth stage the diets were small 
Brachionus nauplisr larvae of Chirocephalus and arti cial feed respectively. When the larvae were 8 days old 
the percentage of stomach with food was 70% 80% and the plump coef cient of stomach was not more than 5%. 
After 9 days of age the percentage of stomach with food was 90% 100% and the plump coef cient of stomach 
was between 5% and 10%. When the larvae were 35 days old the percentage of stomach with food was 100% 
and the plump coef cient of stomach was between10% and 20%. The yolk-sac of the larvae hatched in spring 
was absorbed 1 to 2 d earlier than that of the larvae hatched in autumn but the oil globules was absorbed 1 to 2 d 
later. After 49 days old the total length length in front of anus body height and body weight were measured 
and the corresponding specific growth rate were 4.906 9% 4.681 5% 3.553 2% and 11.967 2% respectively. 
The difference between maximum and minimum of juvenile body height was minimum with the difference value 
of 1.625 times and the difference between maxiumum and minimum of body weight was the maximum with the 
difference value of 2.231 times which would result in the juveniles  carnage with each other. The relationship 
of total length and body weight to the age of days were Y = 2.666 9+0.235 4x 0.009 6x2+0.000 3x3 R2 = 0.979
and Y = 0.175 5e0.126 6x R2 = 0.961 respectively. The relationship of total length to body weight was Y = 9.385 2
4.157 4x+0.469 8x2 0.002 9x3 R2 = 0.999. Journal of Fishery Sciences of China 2008 15 3 446 452
Key words Miichthys miiuy feeding growth larvae;juveniles
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